Variations in PMSE (Polar Mesosphere Summer Echo) occurrence with 4-6 day periods were observed by the ESRAD radar during the summer of 1997. These are compared with temperature fluctuations in 5-day planetary waves extracted from the UKMO assimilated global data analyses. At the beginning and end of the PMSE season, the PMSE variations are closely anti correlated with temperature variations associated with 5-day planetary waves at the 1 mb level. The planetary wave amplitudes expected at the mesopause are 1-2 K. This is found, by comparison with the seasonal decay of PMSE as the temperature rises at the end of the summer, to be sufficient to explain the observed 5-10% amplitude fluctuations in PMSE daily occurrence.
Introduction
Polar Mesosphere Summer Echoes (PMSE), are strong radar echoes returned by thin layers lying between about 80-90 km altitude, close to the summer mesopause (•-88 km altitude) at high latitudes. They are considered by some to result from the presence of small-scale turbulence affecting very small, charged aerosols (see review by Cho and R6ttger, 1997 and references therein). They are related to nocfilucent clouds, which are layers of rather larger aerosols which form in the same season in the same height region (e.g. Nussbaumer et al, 1996; K. Stebel and K.H. Fricke, unpublished data, 1997). The aerosols are thought to be formed by water ice and the appearance of PMSE seems to require both low temperature (below 180 K) and high water vapour content (several ppmv) near the mesopause (Balsley and Huaman, 1997; Kirkwood et al., 1998), both of which are generally available between late May and mid-August. During this season, when PMSE are present at some time almost every day, their persistence is modulated by strong 24 h and 12 h variations. Tidal wind oscillations with the same periods are detected in the same region but the wind-shears associated with the wind field, which are expected to control turbulence, are not sufficient to explain the variations in PMSE The high variability of the PMSE between days 200 and 210 however, is clearly not correlated to 'wave' activity and must have some other explanation. It should be noted here that the 'wave' amplitudes seen in our analysis at 68 ø N between days 150-220 are not consistent in phase with those at the same time at mid-latitudes (they also belong to separated 'islands' of enhanced 'wave' amplitude in Figure 3a) . It may be that these are not true planetary waves in which case we cannot be at all sure whether they are representative of. waves at PMSE heights.
In the UKMO analyses, winds are derived from the temperature fields so there are 5-day planetary wave signatures in the horizontal wind fields corresponding to those in the temperatures. During the PMSE season at the 1 mb level they are -0.4-0.8 m/s. Freely propagating up to the mesopause these would reach 4-8 m/s. This is much smaller than the tidal wind amplitudes, which are 30-40 m/s. The very uneven data availability from ESRAD (mesopause winds can be measured only when PMSE is present) make even the tidal winds difficult to distinguish in the spectra in Figure 2 . So we would not expect to be able to detect the planetary waves in these spectra.
Conclusions
We find distinct variations in PMSE occurrence with periods between 4-6 days. At the beginning and end of the PMSE season, these are closely anti correlated with temperature variations associated with 5-day planetary waves at the 1 mb pressure level. Propagating freely up to the mesopause, these planetary wave amplitudes should reach 1-2 K. This is found, by comparison with the seasonal decay of PMSE as the temperature rises at the end of the summer, to be sufficient to explain the observed 5-10% amplitude fluctuation in PMSE daily occurrence.
